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(57)Abstract 

PURPOSE: To obtain an electrostatic induction type 
semiconductor device which can obtain a high current- 
amplification factor, which is small-sized and which is 
provided with a sufficient OFF withstand voltage. 
CONSTITUTION: A source region 34 of a first 
conductivity type is formed on the surface of a high- 
resistance layer 32 at a semiconductor substrate 30; a 
gate region 36 of a second conductivity type is formed 
so as to surround the source region 34. A groove 38 is 
formed in said high-resistance layer 32 so as to 
surround the source region 34; said gate region 36 is 
arranged at the inside of said groove 38. 
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7.««€ffityi 5 Kit 2»flS©y- h«« 

Ey-h««»4» |tlE«©rtl8SOT:*SfettJ£ffll'K 

iten, j(rE«s^)Bi:®saftiii««». iiEv-x«« 

tl((Eafi«LJlt©»«iS«HTta*J:5»*«n& 
[K«53] 8*511. 2®v»-fni»lC*v»T, i8E 

[000 1] 
[00 02] 

>i>7.9 (Static lodoctlon Transistor:SII) (KTX 

[0 00 31 B9t«. n5'^:^i;i'©«ffly-bJ^S I 

I T«m figtt*»««« (n* ) 1 0±C. AS 
(n- ) » 1 2 -troiiWJcV-X** (n 

• ) 1 4S:)K«-r5t*»'. y-x««i 4&BtrJ;^ 
(p« ) 16€:®*LTH5. 
[0 0 0 41 ^-l/T. SiEV-X««14. 

3&icftftfii¥9WlfSfii orogffiic. fiDEV-Xffl« <W 
1 4 taisrt* J:5 P W >«S2 4 ^mixii^i. 

[0 0 0 51 m\z^tmm^-hms i 

©f^fflSrR^S. 
[0 00 6] C©2ffiy- h«S I h« 

ffi2 2tv-;^sa2ota«iisfiT*-5tt«, 

[0 0 0 7] V-X«a2 OS:S*ttT. 
h**0!FW>««2 2, 2 4 SIffittCl-ii. H 
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[0 0 0 9] c©j:5ftaffiy-h»s I TM^mm 

[0 0 101 -r&te*. y-h&tfHk'f >««2 2. 
2 4€EattK-r54:> y- Hi« 1 6 *> 6»»tt (n 

- ) 1 1 2lCiE3Ld»aXS*V inCiOiSfim 
(n- ) 11 2©G3lg*t«HSn. * 

©te«. V-;^' KW>BKfi^>*>«ffi"Cil5HW 

<B« 1 4 06!lStmsn<b*T>->Y-'H5e©fe»6y 

[0 0 111 iioi5c. *®y-h»s I T«^tty 

- htm 1 6 *» 6ttA4n*«at cary- h«« i c 
tat) »c<to !• sawtscti^es. 

[0012] 

[5!l?*t<»«UJ:5fr«lll» I9E«*©3S 

[0 0 1 3] ® B2K*'r.fc^?E*©Sffiy-HBS 
I tt, *ffl«)5C H V"f >««««T? I » 

■tfeKStSJie^hM <=l. / It ) fiT-r 

•St. Fw>msip ©a«i©fe*i-iOji5v»y-h 

\zmy-h^S I T«^S^tI«85S!lWEI«S?^ife»© 
[0 0 14] U!t«JoT. J:D*ffl««:KW>««6« 

[0 0 1 5] (2) tit. my-hms i t*?*. m 

T©y-X • HW-f >IB1®WE XeiT*7HEiE-r) 

09«c5^t<j:5sv»y-Kei«i 6©»«i:. m^mo. 

[0 0 1 61 Ld^U «*©ft«Tli, «Hr»y-HS« 

i6©»«B. »$;&iRiiBirHi:a©«*(^afe# 
«^s®aic*tt«.y-f-««i 6©6^* 
1 ttro-^iA* 6#6n* s I TJ!t?^®fi»*«^ft 
(^) 0 1 71 ^^c, jptififii^tsi 2©}K«»t. 
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[0 0 19] . . 

[0 0 2 0] ccir^ViT. |jl3v-;^ffi«ii> 
smn&Simzm^^^timt,v<. $^cwe 

[0 02 11 *5gi8;c:fev^T, iaEy-bffi« 

[0 0 2 21 [m] *m\t. pxtcomm^fs^K^^ 
[0 0 2 31 tfs i^mommr^^zMc'DX. 0 

[0 0 2 4] 09|-^'rn^^:^JVSffiy-hJ^SIT 5^? 

c<niSt^\z\t. 6d^e,iSifi 

ft (n- ) Bi 2icE?i*^ftA$n> -ecoa^d^sstfi 

Sl2©4^^'J7«fitl5l^£i±«^^^^> i^fiffill 
Bl^iEa^, efif*tt^«^cl:^ltlEiE?lt«ti^I^»«^ 

[0 0 2 5] hFs = ii» /ic T^g^n-s^ 
ffi-y- h?^s I rmmMm^^^^t'&^t^^^zit. 

[0 0 2 61 C(Drz^\Z\t. />/iliy-hS« 



1#ffl3p4-2 7 66 64 
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m^M\zm^ti^fi.<ti^fz^^ ^&tfiS\zmt^^'- 

[0 0 3 0] ^rz> «£*«^«toy--hfi 

u^. ^^\z. z(o^o\z^mv-hms\Tm^&» 
^mo^'^\zi^&iim(D#»ffifh'^<fiti\mi& 

[0 0 3 1] *5S^OSffiy-hJ^S 1 T«T 

\t. nmhrz^^\z. 9t^om^\z}t^mi'om&mn 

[0 0 3 2] *s^miz^n\t. 'j-7.fm<om 
3 ;i/f$g<Dfi*v-x*^e>oe^jiA*^»ffl$tu -^oe 
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<$n74-27 6 6 64 



to 0 3 3] f£*«5«^e. y-h««ffl«*iRiiis«c 

[0 0 3 4] *5699i:J:ntf. y-x««&Btr 

Wroffiftfe* cinKiD, * 
10 0 3 51 [58W«!>««] a±KWLfcJ:5»:, *» 

[0 0 3 6] (D flaE©»«R»»*»*««Klk'^« 

[0 0 3 7]® SHlgfl:©:*:es*/h«<t?€5fc 

(0 0 3 8] (3) fia5©»®S5H^*»#filfiKifc'<. 

[0 0 3 91 ® if*®»IIK3l)g*««:SfiSffl^»fc 
TS, il©»«. !:©8B«:ffl^»A:M«««©J^*''^'* 
[0 0 4 011221 

[0 0 4 1] i^©SB2©56?Btt. 



n t m^h u^. -?■©««. y- h««5i-«-r 4 h w 

[0 0 4 2] r©m2©R??lCJ:n«. ^-h 

UK. y-h'vft®-t^—:>A**«*o&t*'rt». tttt 

[00431 fe®Rgg 

JB3®9S«®»«R9K^^«#SIB (ei«4l3) ». 

fc!:i:*»aii:-r*. -rato-fe. *56«®»a«4. y- 

20 to 0 4 41 ->'J 3>*y;VV=al>AlC 

5 icas*«^*ft®TTttffi«^»«»*t^tte»» 

A<7f;SttlCJSS. CCT. E.I. l4Kfta*®/'?>H^ 
^y:/. El . E2 tt->»j3>^y;WT=.a9A<c£® 

aa)a:*#Tffiffl-r«iv 01 oK^ti^ic, 

oTVJ*a-a -C-roiSlCB^lCJibTjiflt 
eSS^-r-S b - b ' »^ffiA*#Sn4 C 
50 CCI'feV^T, Ehfia-a 'ffifcfeU-* 

ffi«7^»©^a8c«. E e lib - b ' ffilc*lt*e»« 

2 «l*»e.©iE?LaA*<(HflItEn*. EelC^SV^TtlsiS 

[0 0 4 5] ±E®ffi«?#«**''^tte»#©^a« 
tts. «A.tfS®y-hJPs 1 T*7©y-;^««K:ffi 
ffli-si. *©j:3»«*««»6n2.. -r^ifc^y-b 

t) aA$nfcE?itty-xffi«ff®«c}gisan2) 

ffi^l^«®:^ae^tf*to^iE?L«^^*"^■**^>■>+''^ 

40 BSOfc«)tcy-^««CfiAL'T««E1-2)«*««fiT 
■r*. t©fe*. n- l©++'J7S)S*niS<;i'3. S£ 

KftaSffRS^jfAUTfey- 
X««)i»&®e^aA€f6»f •6t>®T4V»5J»& H W > 

n*««fctt. i3Ey-HB«©-»**''»e^Kfi 

ii^S!4saK*Dy-x*>6.aAanfc«?i«. y- 
50 h««»cexLTSirr5it*!j«fiTf5. -t©e«. 
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[0 0 4 61 *»MTttn^ir*;V<oaffi^'-H 
[0047] 

[0048] milgMW 

fitt*»-»*«3 0tUTn* S€:fflK CCOi£fiJi¥ 
«»»«3 0±K:. Wfi«13 2i:lxT2 0/im<D»$ 

\t. mim93tiyXn* «)y-x««3 43&«j^fit;^n 

TV>^. CCDV-Xfi«3 4tt. (KTx j t 

1 0 MmJCJg«$nTV>*. 

[0 0 4 91 ^LT, msmas2\z. i8Ey-x 

[0 0 5 01 r&t»ft> *Safi«lTli, V-X®«3 4 

&Btr8»3 8 zomz 8©rtfilffi^ffi*^^^' 

- hfi« 3 6 A^isarji^rtt^nTVi^). ;i jc^but. 
HB«3 6<o«*ffiiy-:^««3 4 t<om<omm 

1. 5 Mmi::»«SnTV^*, 
[0 0 5 11 >bT, ttEV-X««4 0, y-h«« 

«4 0 2:«|firr'&J:5 H W >«tt4 4;&t«»&nTVi 
•6. 

[0 0 5 21 H2lCtt> ^«0^®y-M^S I T* 

ft, 1 1 o\t^mmtmmTif^x^^t^m(o 
s I T«?-©»tt*5^-r. 

[0 0 5 3] |^BdiS?9^A^^<i:^»w**iS«^^S I T 

jg^ii^ 5£5feflicifc'^»5 o^-ewmtS^ns^^^r^-t^- 
TVi'S. 

[0 0 5 4] *^S£«<^S I TM'^t. 

tztZ^. ««C!)«f-tt2 5 0vgKT*:3fc*^, *^ 
t6«»C«^^«TO3 5 0 vm^^tZtfi^miZ^^ 

[0 0 5 5] K±S^brci'5lC, *^«#!(Cff^>«lB 




<#8|i|i4-2 7 6 664 
[0 0 5 6] *$ffiWIC«^)^ffiy-h»S I T 

i&mmm^n^. 

[0 0 5 71 U^. *«W»i«!flB*M«fc:«SSn«»;i 
^:^<, a/rCOftfflattt^CT. «^AliafittS3 2 

[0058] S2^10 

[0 0 5 91 ^mUVKO^mt. £ttt/tB3 2<D£ii(C 
V-7.fil«3 4$:^Vt, CCDV-Xffi«3 4«r. jf$ 
0. 1 amOn* i&.ys i C^eT) 3 4 

at. n* <D*«iS'>U3>3 4btSfflliT««L/S: 

.ttxj=l. 5umT. n* <DfiSfi^ll#Sfe3 2 
n- <Die»eUi3 2lttti^U3>€rffifflUT^r**. 

[0 0 6 0] 0 5 *^«igiiff^$®y-H^l^'S 
[0 0 6 1] ipii^:o^e)§^e>*^^.fc^Jw. 

S l Tm=F\t. 6 0%gffi««l«fi*)&^lRl± 

<xt^rz^s ^r)^\^^Bmmstmi!)mmttix\^^^. 

[0 0 6 2] tfc. *^«^:a*fi^O:^-7Bff*Jt 

sM^tfctc^, m:omi'i)^2B0vmmx^'z>rz 
<D\znv. *$is^«c«'&s^«3 5 0 vmei<otym 

tmvxSLi^^^^rzibxihi>. 

50 [0 0 6 3] £il±RMbfc*t3*C*«»fiS3tC»SS®y 
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[0 0 6 4] **J6W©«iBy-b»Sim 

[0 0 6 51 y-bflia3 6t. n- 
figiS3 2C!)»T6ffilIP* OS i C$r#ALTfe. * 

[0 0 6 61 S^lr. ffifi$iB3 2a:tTffiVie>n^n 

[0 0 6 71 CO«««il3 2tt. n- ItLT 

[0 0 6 81 ^fc. ^^mi\Z%Z>S I T«m fififfl 

[0 0 6 9] mSj^iSW . 
OS I T5fe^tt. fiiafii¥«ftSfi3 OiLTn* 

m^K c0fifia*»#s«3o±(c, afi$tji3 2t 
s«3 4*tjg«$nTVi*. ;ioy-;^««3 4tt. » 

^J|l$*tx j = 1 am, ^(Oi^ffiS Mm. -tOUffi^S 

[0 0 7 0] ^LT, tJffiS5amS3 2IC. ISIBy-X 
S«3 4^Bty<t'5«$3ara, e2araa)«3 8*«J^ 

[0 0 7 1] :^m^mm l O^lt, rSS^S 3 2 IZ 

a-r^y-hs«3 6«:, iSfifitS3 2osii^&B. 

0«3 8$WfflU ;iO«3 8 06ffiliy-hM«3 6 

[0 0 7 2] trc. ^mmm(o^2 0(m\i. 

^3 6 0®g[**V-;^®<*3 40®aS:eA^^i«lffii 



»«*4-276 664 

€fi«-r*;itd^^t8^a:s. -tote*- • 
on^ J: oasr^ ;i tfi^mti3.r>'^. 

[0 0 7 3] a^^wictt, *liJS«oy-h««3 6 
\t. ltr&i»3 8 0j£!BC %2«ea£:l/Tp* OfifS 

T, c:oy-hffi«3 eo^iSli. »$2am. «2m 
miC^^fjt^n. h««3 6 tBfifil 3 2 tOfttt 
V-:^««3 4^SfitfW 3 2 ^oSttSttJ: 

s«4o. y-hfli«3 6o*ffiicny--xsa4o. 
y-hsa4 2«ta:rt&tu ti^izs!im^^m»miRs 
oossjr«v-x«a4 oi#ifirr*ifc5 H w >« 

[0 0 7 4] zoiiv^mm-in/t^m&mizm^^m 

hSISlTSl^fctt:'^, m}»tS*hpi*tan, 

o'bo<t0 6oasgK3fcS:^nfco $^icy-h-v- 
xrao2i/t-r7xi^ot6ft»Ett» eOVgft^:, fi£* 

[0 0 7 5] *llft«i|lC«*Sffiy-hSS I T 
0 7 ic^r J; ^ . ifE s I T*^ o#ttSli6€:^ 

tVXmAitiftTi' BO»*. V-X^J:tfy-hfll 

Rxfif-h<o&mm^m\zhitp^^*)i^mv- hm 

[00 7 7] g4j|»W 

giBtciJ, *^?glc«^>n5^1':^;^«®y-^^^s 1 

[0 0 7 81 35:*. **S6WO«*Wft«^«!i6tt. SH 
E^3$i6«i:l5«S^ti&r^fc», H-«aiCttH-«F 
^^f* L-€-OSii59«tl6-r^. 

[0 0 7 9] *^J6^0l#mtt, a»aS3 20^®II 

y-;^««3 4S:att. 2:oy-x««3 4^, 

0. 1 amOn* ORfca* <ttTS i C<i:S-r) »K 
3 4 ai:, O^feS^^U n>3 4 b t^rffiir^T** 

Vftzt\zh^. fi^. 5ag«oy-h««4 4o»^ 

S^$ltxj=l. 5/iniT, n* Ofifitri¥**^Sfi 3 
2-^. n- OSSfiig3 2^C«vU3>S:«fflLT«/i 

[0 0 8 0] a±0««i:Lfc*Sfe«««C«5Sffiy- . 
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[0 0 8 21 tfc. y-hS«3 6t. n- *»6a*!S 
to 0 8 3] S iBfiftSS 2 tUTfflV»&n*n 
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[B 3} B 1 K:*t1lljS©a®^^- h»S 1 TS^SdE 
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[041 *»?8ir«-5.S®y-h»S I Til^©»S>i 
[B51 %2^tl«!lwli(dS IT«7«J:r^©S I 
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[H 7 1 H 6 K.^tmmommii'- hms i n^^kM 
v;v5"9^-v*;i'«jfiK:i/&a-&©SQt«©R 

[081 :^nmzfki&mf-\'ms i Tjis?-©*fji/i 
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